This study was carried out to investigate the insect fauna of the Seobyeok-ri area, the foot og Mt. Musu, Bonghwa-gun, Gyeongbuk for obtaining basic entomological data related to changes in the region's insect fauna and to secure forest insect resources. The study area is highly important in terms of biodiversity and preservation. Therefore, it can be said that the area requires basic data for studies on vulnerable species related to future climate changes and changes in insect distribution. The study was conducted between May and September, from spring to autumn, and insect specimen were collected and identified. A total of 6 orders, 52 families, 380 species and 3,030 individuals of insects were collected during the study. Furthermore, in terms of important dominant species confirmed during the study, Macaria liturata (Clerck) was observed the most frequently during May with 23 individuals, Arichanna melanaria (Linnaeus) during June, Macaria liturata (Clerck) during July, Axylia putris (Linnaeus) during August and Spilonota eremitana Moriuti during September respectively.
Introduction
Baekdudaegan (684 km), the core of the Korean ecosystem, provides habitat for approximately 1,300 native plant species and includes an abundant level of mountain forest plant resources, such as plants observed in high altitude mountains (KNA, 2009) . Within the region, Bonghwa-gun, Gyeongsangbuk-do, which includes Mt. Munsu-san, is part of the northern boundary and the division between Mt.
Sobaek-san Range and Mt. Taebaek-san Range. The area is characterized by a stretch of high peaks, including Mt.
Taebaek-san (1,567 m), Mt. Guun-san (1,346 m), Mt. Geumsan (1,245 m) and Mt. Seondal-san (1,236 m), and forms the 1st mountain range of Gyeonsangbuk-do with peaks higher than 1,000 m centered around the north and the east. A small space of plain field is found near Naeseongcheon (Stream), the upper region of the Nakdonggang (River) which adjoins a number of branches and flow to the south and west. The area is located at an inland mountain area and is characterized by lower temperature and more daily and annual temperature differences than same latitude. The region's annual average temperature is 9.9 o C, annual average high temperature is 17.2 o C, annual average low temperature is 3.6 o C, and mean annual precipitation is 1217.9 mm (Korea Meteorological Administration, 2012) .
The Seobyeok-ri, Bonghwa-gun region is connected to the Baekdudaegan, one of the most significant mountain forest regions of Korea, and is therefore well-known for its mountain forest plant resources. In Bonghwa-gun, Mt Munsu-san and Mt. Okseok-san have been designated as a Pinus densiflora for. erecta Uyeki cultural property and restored forest, and there has been increasing focus on the need for the protection of the area (Bonghwagun, 2008) . A total of 698 taxa of vascular plants were observed at the survey site, and 16 taxa of endangered plants, including Iris odaesanensis Y. N. Lee, rare species of the Phododendron micranthum Turcz., Rodgersia podophylla A. Gray, Viola diamantica NAKAI., Adenophora grandijlora NAKAI, Viola albida Palib and Monotropa hypopithys L., were reported to date (Kim and Yun, 2009a) . In terms of vegetation unit, stronger correlation was more evident when compared to high altitude areas (Kim and Yun, 2009b) .
In such manner, the survey site is a region of significant biodiversity, but the area also requires measures for preservation, since the location is at high risk of damage by hikers and visitors. Studies conducted to restore parts of the Baekdudaegan include the effort to restore areas damaged by vegetable farms back to forests (Kim et al., 2010) and participation restoration effort which has incorporated ecological education and tourism (Ahn et al., 2009 ). Furthermore, the National Baekdudaegan Arboretum will be made for the studies related to ecological preservation on the Baekdudaegan, diversity of mountain forest plant resources, and research, conservation, and propagation of polar and alpine plants which are vulnerable about climate changes (KNA, 2009 ). However, there is an insufficient level of accurate data on the insect fauna of the region. Therefore, this study was conducted in order to assess the insect diversity to gather data for comparative studies on changes in the region's insect fauna.
Materials and Methods
This study was conducted from April to October of 2011. Preliminary planning and analysis of the survey area were conducted in April, and study results were organized during October (Table 1) . For collection of insects, monthly field collection was conducted between May and September, time period in which insect are observed frequently. It is predicted that the results of the monthly study sessions will become important data for the analysis of the seasonal changes of insect fauna of the year of the study.
Standard methods of insect collection were used during this study. Insect nets were used to collect insects, including order Lepidoptera, while moving along from the trail behind the forest of "Chunyangmok Experience Center" through Oessibeoseon-gil to the entrance of "the Seobyeok Citizen's Forest" of Yeongju Office of the Korea Forest Service, and the trail around the Seobyeokyo (Bridge) ( Fig. 1 ). During the night, areas with expected high insect population were selected with focus on the characteristic sites of altitude, and light traps were installed to attract and collect insects with vial tubes (diameter 1 cm×length 5 cm) and killing bottles. Furthermore, 20 to 30 pitfall traps were installed near night-time study sites right before sunset and then collected during the following morning. The exact location of the survey sites were recorded for accurate distribution information of insects.
Insects collected on the field during the study were spreaded to be the dried specimen for classification. The identified insects were enumerated according to the taxonomic system of The Checklist of Insects from Korea (1994) .
Results

Insect fauna of Mt. Munsu
During daytime, the investigation was carried out along the A total of 6 orders, 52 families, 380 species and 3,030 individuals of insects were investigated during the study in the Mt. Munsu-san region. In terms of the individual taxa, order Lepidoptera was the highest group, at 28 families, 333 species and 2,808 individuals, followed by order Coleoptera at 16 families, 35 species and 158 individuals. Furthermore, a small number of order Hemiptera, Homoptera and Orthoptera were also observed ( Table 2) . Such results were similar or higher than the results of studies conducted in other areas. Furthermore, a high diversity of moths were collected during sessions using light traps, so a high diversity of order Lepidoptera were observed.
Identified species were enumerated according to the taxonomic system of the Checklist of Insects from Korea (1994).
The number of species and individuals
In terms of the insects observed by season, 3 orders, 16 families, 69 species and 217 individuals were observed in May. 5 orders, 46 families, 212 species and 1,392 individuals were observed in June, which showed the highest species diversity, 3 orders, 25 families, 147 species and 624 individuals in July, and 1 orders, 17 families, 153 species and 73 individuals in August. Furthermore, only 1 order, 3 families, 15 species and 58 individuals were observed in September (Table 3) .
During this study, insects began to appear in May, exhibited high level of diversity between June and August and declined in September. Such trend is similar to the ones reported by studies conducted in other areas (Fig. 2) .
Fauna of order Lepidoptera
The taxa which was collected the most during this study was order Lepidoptera. Such result may be attributed to the use of light traps, which is the most effective method of insect collection. Analysis of members of order Lepidoptera collected showed that, in terms of species, family Noctuidae showed the highest level at 78 species, followed by family Pyralidae at 59 species, family Geometridae at 57 species and family Tortricidae at 38 species (Table 4) .
Analysis of the collected individuals shows that family Pyralidae and family Geometridae were collected at the highest level, at 572 individuals each, followed by Noctuidae at 519 individuals and family Tortricidae at 442 individuals. Furthermore, 19 species and 231 individuals of family Arctiidae were observed, marking a relatively high level of species and individuals. In addition, family Thyrididae and family Libytheidae were observed at only 1 species and 4 individuals and 1 species and 1 individual, respectively.
In the case of order Lepidoptera observed during daytime sessions, a total of 5 families, 11 species and 59 individuals were observed, which is not a level relatively higher than that of other regions. Such results may be attributed to the fact that the National Baekdudaegan Arboretum consists primarily of orchards or plantations, that majority of the region includes mostly homogeneous forests, and that the Mt Munsu-san area includes primarily pine trees. It is expected that future studies with focus on the Mt Munsusan region surrounding the planned area for the construction of the Baekdudaegan Arboretum will result in a relatively high level of species diversity of order Lepidoptera.
Monthly dominant species of order Lepidoptera
During this study, the monthly appearance of moth was investigated with discovering the various. Dominant species of each month are organized in the table below . In order to assess dominant species, the observed species and individuals were divided into individual months to choose 5 species with the highest number of individuals.
The results of the study showed that the highest number of individuals were collected in the case of Chiasmia liturata (Clerck) at 23 individuals, followed by Timandra comptaria Walker at 20 individuals and Platyptilia taprobanes (Felder) at 11 individuals in May. Furthermore, 229 individuals of Arichanna melanaria (Linnaeus) were observed as the most dominant species during June, followed by 201 individuals of the Endotricha olivacealis (Bremer) and 65 individuals of the Ptycholomoides aeriferana (Herrich-Schaffer). Among the species, Ptycholomoides aeriferana (Herrich-Schaffer) is a pest of larch and lives in the larch forests included within the survey area.
Furthermore, in July, 32 individuals of Chiasmia liturata (Clerck) were observed as the most dominant species during July, and 37 individuals of Axylia putris (Linnaeus) were observed as the most dominant species during August, followed by 35 individuals of Euproctis piperita Oberthür. During September, Spilonota eremitana Moriuti was the The possibility of such dominant species becoming pests can not be ignored. Therefore, it is predicted that there is a need for additional focus and study on the range of host plant species, ecological traits of the insect species and future pest management in the region.
Dominant species
Ptycholomoides aeriferana (Herrich-Schaffer) (Tortricidae) This species, included in order Lepidoptera and family Tortricidae (tribe Archipini), is a pest of larch. Imagos are observed mainly between June and August in every year. They are found widely in Japan, Russian Far East and Europe, as well as Korea. During this study period, 65 individuals were observed in June, making the species one of the dominant species of June. It is assessed that there is a need to actively monitor the species, since there is larch forests in the survey area.
Scarce species
A total of 7 scarce species and 33 individuals, including Geronthab orea (Moriuti), were observed during this study (Table 10 ).
Discussion
A total of 6 orders, 52 families, 380 species and 3,030 individuals of insects were observed in the Mt Munsu-san region during this study. In terms of individual taxa, order Lepidoptera displayed the highest taxa, at 28 families, 333 species and 2,808 individuals, followed by order Coleoptera at 16 families, 35 species and 158 individuals and order Coleoptera at 16 families, 35 species and 158 individuals. Furthermore, order Hemiptera, Homoptera and order Orthoptera were collected in small numbers.
The Seobyeok-ri, Bonghwa-gun, Gyeongbok is a region quite important for its future use as site for comprehensive studies on the mountain forest plant resources of the Baekdudaegan, following the planned construction of the national arboretum by Korea Forest Service. Examining the insect fauna and collecting specimens from this area will be a crucial step for studying and utilizing forest plant resources. The results of this study will contribute positively to a range of fields, including the analysis of future changes in insect fauna using accurate information related to insect distribution. It can be expected that the data gathered by this study, on forest insect resources and their distribution in the survey area, with relation to factors such as climate changes, may be used as basic data regarding the insect fauna of the Baekdudaegan. 
